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REDUNDANT FREEWHEELING BICYCLE 
APPARATUS AND METHOD 

'lliis application is the United Slates National Stage 
Application of International Application No. PCT/US99/ 5 
22691, filed Sep. 29, 1999, which claims the benefit of U.S. 
Provisional Application No. 60/102,512, filed Sep. 30, 1998, 
each hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

This invention relates to a secondary pressure spring to be 
installed behind a stationary star ratchet in the free hub of an 
existing design. Specifically, this invention makes active a 
stationary star ratchet and provides a fail safe from acciden- 
tal losses in engagement, quicker engagement, less frictional 15 
resistance, and decreased noise when in the free wheel 
mode. 

A rear bicycle hub is generally attached to the rim by a 
series of criss-crossed steel spokes and the wheels make up 
an integral part of the bicycle. A conventional rear bicycle 20 
bub, whether a road bike, a mountain bike, or a tandem bike, 
require some form of a drive assembly (free hub) to engage 
or disengage the hub from a drive mode or a free wheel 
mode. A rear hub generally contains bearings, an axle, some 
form of drive assembly (free hub), and an array of gears 25 
called a cog set that is driven by a chain and shifted via a rear 
derailer. The most common drive assembly uses two or three 
pawl ratchets inside of a steel guide ring. The pawls, which 
are the male portions of the assembly, are spring loaded and 
evenly spaced around the insertion part of the free hub. 30 
These pawls require that a cooperating ring which is the 
female portion of the assembly, has a series of 
unidirectional, evenly spaced, ramped teeth that allows the 
pawls to rotate within. As the free hub is rotated the forward 
direction (or drive mode) the pawls spring into the female 35 
ring's unidirectional teeth and lock the free hub into engage- 
ment and the bicycle is propelled forward. Whether coasting 
down a hill (no pedaling but the bicycle is moving) or . 
pedaling backwards, the free hub disengages and the ramped 
portion of the guide ring and pawls separate and the pawls 40 
float on the springs making a ratcheting noise, this is called 
a free wheel. This free hub mechanism is the quintessential 
element in today's bicycles for freedom in quick 
engagement, pedal location, and coasting. 

The failure of the rear hub drive assembly is frequently 45 
attributed to the breakage of the pawls and springs. Though 
these materials are hardened steel, over time the pawls can 
become weakened and break. Tliere are a number of vari- 
ables why hubs fail, but in particular, design inefficiencies 
are the main reasons. There is, therefore, a recognized need ^0 
for a fail safe that will prevent the bicycle hub firom failing 
while under load. It is the objective of the present invention 
to provide such a fail safe. 

SUMMARY OF THE INVENTION 

llie present invention resides in the rear hub in a second- 
ary pressure spring located behind a stationary star ratchet in 
the free hub, thus making the stationary star ratchet move- 
able. Since the original and current designs use only one 
pressure spring to keep positive the engagement and are very 60 
vulnerable to slipping and loss of engagement, the second- 
ary pressure spring allows the once stationary star ratchet to 
move into the other sprung star ratchet preventing any loss 
of contact between the two star ratchets creating a fail safe 
or safety mechanism. 65 

The secondary pressure spring was installed behind the 
stationary star ratchet by removing a circlip from behind the 
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inboard bearing of the free hub. The inboard bearing was 
then shifted into the former position of the removed circlip, 
and a distance bushing between the two bearings in the free 
hub was reduced to allow the inboard bearing in the free hub 
to shift back. Then a spacer (of the same thickness of the 
material that was removed from the distance bushing) was 
installed in-between the steel spacer and the inboard hub 
shell bearing to maintain the correct tolerances when the hub 
was reassembled. All of this was necessary to create the 
space needed to accommodate the secondary pressure 
spring. 

The results are: a fail safe (prevention of accidental 
disengagement), reduced frictional resistance, a quieter 
ratcheting noise, and quicker engagement. It improves the 
original and current designs by 70% and is adaptable in all 
past and current designs of many rear bicycle hubs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective exploded view of the hub shell 
complete with two bearingis, an axle, dust cap and an end 
adapter. 

FIG. 2 is a perspective exploded view of the internal drive 
assembly for the free hub containing a threaded guide ring, 
two star ratchets, a steel spacer and washer, and two pressure 
springs. 

FIG. 3 is a perspective cut-a-way view of the free hub 
body which contains a seal, two bearings, two circlips, a 
distance bushing, a dust cap and washer, and an end adapter. 

FIG. 4 is a perspective exploded view of the free hub 
internals mentioned in FIG. 3. 

FIG. 5 is a perspective cut-a-way view of a hub showing 
some internal arrangement of the free hub and drive assem- 
bly. 

FIGS. 6a and 6b are left and right views of a reversible 
star ratchet element according to one embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
1. A Brief Explanation of how the Original Single Pressure 
Spring Design Worked 

Refer to FIG. 1. The hub shell 1 is the central unit of the 
bicycle hub which connects the spokes to the rim and tire 
making a complete wheel. Inside of hub shell 1, are two 
bearings 2a and 2b on either side of the hub shell pressed in 
with an axle 23 inserted through their centers. Dust cap 26 
protects bearing 2a from outside elements and parts 25, 22, 
and 18 make up the end adapter that connects the end portion 
of the axle into the drop out mounts of the bicycle frame, and 
or where the hub fits into the bicycle and is bolted in place 
via a quick release. 

Refer to FIG. 2. The drive assembly consists of a female 
threaded guide ring 7, two splined star ratchets 6a and 6b, a 
pressure spring 8a, and a steel spacer 3 to interconnect the 
axle races of bearings 2b and 2c so that the free hub FIG. 3 
can rotate freely on the bearings. The star ratchets 6a and 6b 
are interchangeable fiat 26 mmx5 mm cast steel discs with 
18 or 40 unidirectional ramp teeth around the circumference 
of one side and smooth on the other side. The two star 
ratchets oppose (face) each other, teeth to teeth. Since the 
star ratchets are the same, opposing them into each other 
allows them to interlock in the forward direction or separate 
in the opposite direction. The female guide ring 7 that is 
threaded into hub shell guides the movable star ratchet 6a 
and star ratchet 6a is backed by a light pressure spring Sa to 
move it in and out of engagement with the opposite station- 
ary star ratchet 6b. Refer to FIG. 2. The stationary star 
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ratchet 6b is located in the free hub body 5. Refer to FIG. 3. 
The teeth of the two star ratchets 6a and 6b interlock when 
the wheel is driven forward, the spring Sa keeps star ratchet 
6a positively engaged with star ratchet 6b. The free wheel 
mechanism is activated and the drive mode is disengaged, 5 
when pedaling backward the free hub FIG. 3. while the 
bicycle is moving forward and or coasting. TTie star ratchets 
6a and 6b separate from each other because of the unidi- 
rectional ramp teeth. The spring 8a is constantly applying 
pressure to the movable star ratchet 6a and once there is lO 
pedal force moving the free hub FIG. 3 in the forward 
direction, star ratchet 6a then moves outward under spring 
tension into the stationary star ratchet 6b causing the free 
hub FIG. 3 to engage and rotate with the hub shell 1 
propelling the bicycle forward. 15 

Refer to FIG. 3. The free hub housing 5 which contains 
two bearings, 2c and 2d, two circlips, 10a and 10^ which 
hold bearings 2c and 2d in place, a distance bushing 11 
which interconnects the axle races of bearings 2c and 2^, a 
dust cap 15 to protect bearing 2d from the outside elements, 20 
a washer 27 (for mountain bike bub only), and 24 and 25 
make up the drive side adapter. The free hub FIG. 3. is what 
rotates to either engage or disengage the drive assembly. The 
free bub body 5 is splined for a cassette or cog, which is a 
cluster of different gears that (not shown) is driven by a 25 
chain and shifted by a derailer (also not shown) and is what 
connects the rear drive train to the front chain rings, cranks 
and pedals. The free hub carries the cog set or cassette used 
in any standard 18, 21, 24, and 27 geared bicycles and also 
in BMX. The free hub is what gives the rear wheel the ability 30 
to rotate without moving the chain and pedals. Simply put, 
the rider can coast down a hill and keep stationary his/her 
feet, but once the rider starts to pedal forward the free hub 
engages and the person has power to propel the bicycle 
forward. 35 

The problem with the single spring design is that any type 
of contamination; grease break down, worn spring tension or 
other worn parts, or neglect can cause the movable star 
ratchet 6a to stay disengaged and the free hub FIG. 3, instead 
of interlocking with the hub shell 1, slips past the intedock- 40 
ing teeth of star ratchet 6a and the hub fails which could 
cause serious injury to the rider. Even the slightest separa- 
tion between the ratchets has catastrophic results to the 
hub's functionality. There are no fail safe or safeties built in 
if the hub should fail. There is, therefore, a recognized need 45 
for a secondary pressure spring for a rear hub to maintain 
proper engagement. 

2. Description of the Secondary Pressure Spring Invention 
This invention is the improvement of a rear hub with the 
addition of a secondary pressure spring located between the 50 
stationary star ratchet 6b and bearing 2c in the free hub body 
5. Refer to FIGS. 2 and 3. This allows the star ratchets 6a 
and 6b to stay constantly engaged. If one star ratchet should 
be hindered or not move completely the opposite star ratchet 
will take up the slack. The original and current designs use 55 
only one spring to keep positive the engagement and are 
very vulnerable to slipping or loss of engagement when the 
sprung star ratchet 6a stays disengaged. I went on to 
discover, on a cut-away hub model. Refer to FIG. 5, how the 
spring 8a moved the star ratchet 6a in and out of engagement 60 
and could easily cause the hub to slip or fail by slightly 
manipulating the movement of the sprung star ratchet 6a, by 
holding it in the disengaged position. It was via the cut-away 
in FIG. 5, that I noticed that by reducing and moving the 
certain parts in the free hub I could accommodate a second 65 
pressure spring 8^ to make the stationary star ratchet 6b 
active. After installing the second spring Sb, I tried the same 



method of holding the sprung star ratchet 6a in the disen- 
gagement position to make the hub fail but the once- 
stationary star ratchet 6b traveled across and kept the 
engagement positive. Refer to FIGS. 2, 3, and 4. 1 could not 
make the hub fail through this initial test. 

Refer to FIG. 2. I incorporated the secondary pressure 
spring Hb within the free hub FIG. 3 by first measuring the 
thickness of a compressed spring to determine how much to 
adjust certain parts by. 1.39 mm was measured. And, since 
the star ratchets are interchangeable I made sure that the free 
hub FIG. 3 had the necessary splines to guide star ratchet 6b 
properly and freely. Refer to FIG. 4. The removal of circlip 
10a was necessary in order to shift bearing 2c back 1.39 mm 
to make the needed space for the second pressure spring 86. 
Refer to FIG. 2. In order to shift bearing 2c, the distance 
bushing 11 between bearings 2c and 2d in FIG. 4., needed 
to be reduced by 1.39 mm making it have an overall length 
of 9.83 mm. Refer to FIG. 4. Since there was 1.39 mm of 
material removed from the distance bushing 11 in FIG. 4., 
the material needed to be displaced somewhere else in the 
hub. So, a 1.39 mm thick spacer 28 that had a bore hole of 
10 mm was installed between bearing 2b and the steel spacer 
3 in order to maintain the correct tolerances when the hub 
was reassembled. Refer to FIGS. 1 and 2. After everything 
was modified in order to make the needed space, a second 
pressure spring Sb was installed between star ratchet 6b and 
bearing 2c, and the hub reassembled. 

3. Additional Design Alternative 

I also have a second method of installing the second 
pressure spring Sb, by "thinning" the two star ratchets 6a 
and 6b (taking 0.70 mm of material from both back sides of 
the ratchets), this provides an alternative to the design 
change. Meaning, rather than changing the dimensions of 
certain parts and moving things around, as mentioned in 
FIGS. 2, 3, and 4, 1 was able to achieve the same results by 
simply reducing the thickness of the two star ratchet to 
accommodate the secondary pressure spring 86. 

4. What Does the Second Pressure Spring do for the Current 
Design 

The DT® Hugi® hub has been re-designed several times 
since its conception in 1994, but the double -spring idea 
created a fail-safe for such designs. It keeps its engagement 
in cold weather starts; it has quicker engagement; it makes 
the hub quieter; it has less frictional resistance; and can be 
adapted to all models, from 1995 through 1998. It has been 
said by the Swiss that the double spring design alone 
improves the hub by 70%. 

5. Description of Reversible Star Ratchet 

Another design alternative which provides a type of 
redundant or alternatively failsafe alternative — and which 
can be used with or without the above redundant or fail-safe 
design — ^ts shown in FIGS. 6a and 66. As can be easily 
understood, from this design, the failure of a drive element 
can be solved by providing a seemingly unnecessary drive 
element as a badaip. Most importantly, this can be provided 
as part of the existing drive design so that, should the drive 
fail, this alternative element can be used in its place. Thus, 
by using the an element such as (but not limited to) that 
shown in FIGS. 6a-66, an alternative drive element can be 
used in place of the failed element. This can be most easily 
understood by reference to the preferred design, that of the 
star ratchet drive mechanism. 

Referring to FIGS. 6a-66, a reversible star ratchet 29 is 
shown. If this is used in place of one or more of the star 
ratchets shown in FIG. 2, this element can serve as an 
unengagable drive element. For instance, by replacing the 
two star ratchets 6a and 66 in FIG. 2 with reversible star 
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ratchets 29, an additional level of redundancy is provided. as well as claims directed to the end product produced in 

As can be understood, since one face of the reversible star these fashions. Neither the description nor the terminology 

ratchet 29 is not able to be engagable, it is not likely to be is intended to limit the scope of the claims, 

damaged in the event of a drive failure. If the engaged face Further, equivalent, broader, and more generic terms arc 

of the reversible star ratchet 29 served as a unitary diseng- 5 also implicit in the prior description of each element. Such 

agable drive element, in the event of damage, the opposite terms can be substituted when desired to make explicit the 

face could be used. Naturally, an entirely separate element implicitly broad coverage to which this invention is entitled, 

could be provided as well, but since the opposite face is Further, it should be understood that a variety of changes 

available, it is seen as most efficient to avoid a higher parts may be made without departing from the essence of the 

count for this feature. 10 invention. Such changes are also implicitly included in the 

Since a star ratchet or other such unitary arrangement is description. They still fall within the scope of this invention, 

one where only one element is used or moved for the drive, A broad disclosure encompassing both the explicit 

if it were to become damaged, it could cause complete embodiment(s) shovm, the great variety of implicit altema- 

failure of any drive capability. Further, by such an live embodiments, and broad methods or processes and the 

arrangement, a failure could or would most likely cause 15 like are encompassed by this disclosure. It should be under- 

damage to the recipient drive mechanism (the second star stood that this application is designed to yield a patent 

ratchet in FIG. 2). Thus, by providing each of the dual star covering numerous aspects of the invention both indepen- 

ratchets 6a and 66 as dual reversible star ratchets 29 both of dently and as an overall system as well as the products 

these items could be repaired by merely reversing them. produced by this invention. 

The actual replacement operation could be quite simple. 20 Thus, the applicant should be understood have support to 
The wheel could be removed and the hub opened — with or claim at least: i) devices, components, and systems useful 
without special tools depending upon the bub design chosen. for improved star ratchet-style bicycle hub using a second- 
Some portion of the disengagable drive element or assembly ary pressure spring, ii) the related methods disclosed and 
could be removed and replaced with the unengagable drive described in this application, iii) similar, equivalent, and 
element. In the design shown, this could be accomplished by 25 even implicit variations of each of the methods, iv) those 
simply reversing the star ratchet drive elements. Finally the alternative designs which accomplish each of the functions 
hub could be reassembled and then the disengagable drive shown as are disclosed and described, v) those alternative 
assembly or the step of engaging could be reinstituted with designs and devices which accomplish each of the functions 
reliabihty to be able to reach an appropriate repair station. disclosed and described, vi) each feature, component, and 

Attachment of an unengagable element could be wither 30 step shown as separate and independent inventions, vii) 

external, or as the internal, preferred attachment shown. For substances produced through the use of these processes and 

example, by attaching any item to the hub and then attaching systems, and viii) the various combinations and permuta- 

the unengagable drive element to that element (with or tions of each of the above, 

without any number of intervening hub-type or other I claim: 

required elements), the unengagable drive element would be 35 1. A freewheeling bicycle apparatus comprising: 

considered as attached to the hub or the hub encasing. In a. an encasing; 

addition, by containing the unengagable drive element in the ^ ^ ^^^^^^^ ^^^^^ encasing is responsive; 

encasing or by providing an internal element such as the star .... .1 l • •. j- 

. . , ^ it ♦u ui ^ • 1 » 1^ u c. a disengagable drive assembly having a unitary disen- 

ratchet 6a or 6b the unengagable drive element could be ble d ve le ent* and 

provided enclosed within the hub encasing itself. This, of 40 ^^^^ ^ ^^^^ ^ emen , an 

course could protect the unengagable drive element from ^ ^^'^ ^^^^ engagement element which engages said 

weather or operational conditions and could keep the ele- unitary drive element. 

mem from being lost or removed so that it would always be 2. A freewheeling bicycle apparaUis as described in claim 

available when needed. ^ wherein said unitary disengagable drive element com- 

FinaUy, as mentioned earher, the star ratchet arrangement 45 P"^^ ^^^^^ ratchet, 

is only one possibility. Any unengagable element, any 3. A freewheeling bicycle apparatus as descnbed m claim 

reversible element, or the like could be used. This preferred 2 wherein said unitary disengagable dnve element com- 

arrangement is but one way in which to achieve the teaching P^^es at least two mterchangable star ratchets, 

of this invention. Further, it should be understood that the ^ ^ freewheelmg bicycle apparatus as descnbed in claun 

unengagable drive element can be combined with any of the 50 2 wherein said disengagable drive assembly comprises: 

claimed or disclosed arrangements of the fail-safe engage- a. a hub engagement element; and 

ment element; all combinations and permutations are simply b. a free hub engagement element, 

not set forth for efficiency's sake. 5. A freewheeling bicycle apparatus as described in claim 

The discussion included in this patent is intended to serve 4 wherein said fail safe engagement element comprises at 

as a basic description. The reader should be aware that the 55 least on spring. 

specific discussion may not explicitly describe all embodi- 6. A freewheeling bicycle apparatus as described in claim 

ments possible; many alternatives are implicit. It also may 5 wherein said at least one spring comprises at least one coil 

not explicitly explain the generic nature of the invention and spring. 

may not explicitly show how each feature or element can 7. A freewheeling bicycle apparatus as described in claim 

actually be representative of a broader function or of a great 60 4 wherein said fail safe engagemeint element comprises a 

variety of alternative or equivalent elements. Again, these plurality of springs. 

are implicitly included in this disclosure. Where the inven- 8. A freewheeling bicycle apparatus as described in claim 

tion is described in process-oriented terminology, each ele- 7 wherein said plurality of springs comprises at least two 

ment of the process may be implicitly performed by a opposing springs. 

device. Process or method claims may not only be included 65 9. A freewheeling bicycle apparatus as described in claim 

for the process described, but also apparatus claims may be 7 wherein said plurality of springs comprises at least one coil 

included to address the devices which perform the invention spring. 
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10. A freewheeling bicycle apparatus as described in 22. A freewheeling bicycle apparatus as described in 

claim 9 wherein said plurality of spring comprises at least claim 21 and further comprising: 

one opposing coil springs. a. a lire which is responsive to said wheel; 

U. A freewheeling bicycle apparatus as described in 5. a chain to which said disengagable drive assembly is 

claim 7 wherein said plurality of springs comprises: 5 responsive; 

a. a pressure spring; and c. a deraiUer to which said chain is responsive; 

b. a secondary pressure spring. d. moimls to which said axle element is responsive; 

12. A freewheeling bicycle apparatus as described in g a bicycle frame to which said mounts are attached; 
claim 11 and further comprising: 10 f a crank attached to said bicycle frame and which 

a. a hub bearing; and engages said chain; and 

b. a free bub bearing, g. pedals to which said crank is responsive. 

wherein said hub engagement element comprises a hub 23. A freewheeling bicycle apparatus as described in 

ratchet, and claim 2 wherein said unitary disengagable drive element 

wherein said free hub engagement element comprises a comprises two thinned star ratchets. 

free hub ratchet, and wherein said secondary pres- 24. A freewheeling bicycle apparatus as described in 
sure spring is positioned between said free hub claim 23 wherein said fail safe engagement element corn- 
bearing and said free hub ratchet. P^ses a spring which has a compressed spring thickness and 

13. A freewheeling bicycle apparatus as described in therein said wherein said two thinned star ratchet each 
claim 2 further comprising a reduced distance bushing to comprise a thimied star ratchet ihmned by about one-half of 
which said disengagable drive assembly is responsive. said compressed spring thickness. 

14. A freewheeling bicycle apparatus as described in ,^5. A freewheehng bicycle apparatus as described m 
, . . . . J r .1 r * 1 ♦ claim 2 further comprismg at least one reversible star 

clami 13 wherem said fail safe engagement element com- ratchet 

prises a spring which has a compressed spring thickness and 25 " 26^ A freewheeling bicycle apparatus as described in 

wherem said reduced distance bushing comprises a buslnng ^j^^ j ^i^^^^j^ disengagable drive assembly comprises 

reduced by about said compressed spring thickness. ^ f^.^^ ^ub drive assembly. 

15. A freewheeling bicycle apparatus as described in 27. A freewheeling bicycle apparatus as described in 
claim 13 and further comprising a compressed spring thick- ^laim 1 wherein said fail safe engagement element com- 
ness spacer. prises a fail safe mechanism. 

16. A freewheeling bicycle apparatus as described in 28. A freewheeling bicycle apparatus as described in 
claim 14 and further comprising a compressed spring thick- claim 27 wherein said fail safe mechanism comprises a 
ness spacer. redundant engagement element. 

17. A freewheeling bicycle apparatus as described in 29. A freewheeling bicycle apparatus as described in 
claim 13 and further comprising: claim 28 wherein said redimdant engagement element com- 

a. a plurality of spokes which are responsive to said P^ses at least two engagement elements. 

encasing- and ^ freewheeling bicycle apparatus as described m 

, . J . r t claim 28 wherein said redundant engagement element com- 

b, a wheel which is responsive to said plurahty of spokes. ^ element 

18. A freewheeling bicycle apparatus as described in 40 3^ ^ freewheeling bicycle apparatus as described in 
claim 17 and further comprismg: ^laim 28 wherein said redundant engagement element com- 

a. a tire which is responsive to said wheel; prises at least two bias elements. 

b. a chain to which said disengagable drive assembly is 32. A freewheeling bicycle apparatus as described in 
responsive; claim 28 wherein said encasing comprises: 

c. a derailler to which said chain is responsive; ^' ^ 

d. mounts to which said axle element is responsive; ^* ^, body, , , r , 

and wherem said axle element comprises an axle and nirlner 

c. a bicycle frame to which said mounts are attached; comprising at least two bearings to which said axle is 

f, a crank attached to said bicycle frame and which responsive. 

engages said chain; and 33. A freewheeling bicycle apparatus as described in 

g. pedals to which said crank is responsive. claim 32 wherein said fail safe mechanism comprises a rear 

19. A freewheeling bicycle apparatus as described in ^ub mechanism at least a portion of which is internal to said 

claim 2 wherein said unitary disengagable drive element encasmg. , ^ . 

comprises at least one thinned star ratchet. 55 , ^4. A freewheelmg bicycle apparatus as described m 

A c u 1- u- 1 J :u A ' claim 32 wherein said lail sate mechanism comprises an 

20. A freewheelmg bicycle apparatus as descnbed in . . . ^ ^ . ^ 
I . . . J r 1 r .1 ♦ mternal rear hub mechanism. 

clami 19 wherein said fail safe engagement element com- 3^ ^ freewheeling bicycle apparatus as described in 

pnses a spang which has a compressed sprmg thickness and ^^^^ 33 ^^^^^^ comprising a gear array to which said 

wherem said wherem said at least one thmned star ratchet encasing is responsive. 

comprises a thmned star ratchet thmned by about said 35 freewheeling bicycle apparatus as described in 

compressed spring thickness. ^laim 35 wherein said gear array comprises a cog set. 

21. A freewheeling bicycle apparatus as described in 37 freewheeling bicycle apparatus as described in 
claim 19 and fiirther comprising: claim 36 wherein said disengagable drive assembly com- 

a. a plurality of spokes which are responsive to said prises: 

encasing; and a. a hub engagement element; and 

b. a wheel which is responsive to said plurality of spokes. b. a free hub engagement element. 
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38. A freewheeling bicycle apparatus as described in 
claim 37 wherein said redundant engagement element com- 
prises at least one spring. 

39. A freewheeling bicycle apparatus as described in 
claim 33 wherein said at least one ^ring comprises at least 
one coil spring. 

40. A freewheeling bicycle apparatus as described in 
claim 37 wherein said fail safe engagement element com- 
prises a plurality of springs. 

41. A freewheeling bicycle apparatus as described in 
claim 40 wherein said plurality of springs comprises at least 
two opposing springs. 

42. A freewheeling bicycle apparatus as described in 
claim 40 wherein said plurality of springs comprises at least 
one coil spring. 

43. A freewheeling bicycle apparatus as described in 
claim 42 wherein said plurality of springs comprises at least 
two opposing coil springy. 

44. A freewheeling bicycle apparatus as described in 
claim 40 wherein said plurality of springs comprises: 

a. a pressure spring; and 

b. a secondary pressure spring. 

45. A freewheeling bicycle apparatus as described in 
claim 43 and further comprising: 

a. a plurality of spokes which are responsive to said 

encasing; and 

b. a wheel which is responsive to said plurality of spokes. 

46. A freewheeling bicycle apparatus as described in 
claim 45 and further comprising: 

a. a tire which is responsive to said wheel; 

b. a chain to which said disengagable drive assembly is 
responsive; 

c. a derailler to which said chain is responsive; 

d. mounts to which said axle element is responsive; 

e. a bicycle frame to which said mounts are attached; 

f. a crank attached to said bicycle frame and which 
engages said chain; and 

g. pedals to which said crank is responsive. 

47. A freewheeling bicycle apparatus as described in 
claim 37 and further comprising: 

a. a hub bearing; and 

b. a free hub bearing, 

wherein said hub engagement element comprises a hub 
ratchet, and wherein said free hub engagement element 
comprises a free hub ratchet, and wherein said secondary 
pressure spring is positioned between said free hub bearing 
and said free bub ratchet. 

48. A freewheeling bicycle apparatus as described in 
claim 47 wherein said hub ratchet and said firee hub ratchet 
comprise interchangable star ratchets. 

49. A freewheeling bicycle apparatus as described in 
claim 36 and further comprising a reduced distance bushing 
to which said disengagable drive assembly is responsive. 

50. A free heeling bicycle apparatus as described in claim 
49 wherein said fail safe engagement element comprises a 
spring which has a compressed spring thickness and wherein 
said reduced distance bushing comprises a bushing reduced 
by about said compressed spring thickness. 

51. A freewheeling bicycle apparams as described in 
claim 49 and further comprising a compressed spring thick- 
ness spacer. 

52. A freewheeling bicycle apparatus as described in 
claim 50 and further comprising a compressed spring thick- 
ness spacer. 

53. A freewheeling bicycle apparatus as described in 
claim 28 wherein said disengagable drive assembly com- 
prises: 
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a. a hub engagement element; and 

b. a free hub engagement element. 

54. A freewheeling bicycle apparatus as described in 
claim 53 wherein said redundant engagement element com- 

5 prises at least one spring. 

55. A freewheeling bicycle apparatus as described in 
claim 54 wherein said at least one spring comprises at least 
one coil spring. 

56. A freewheeling bicycle apparatus as described in 
10 claim 53 wherein said fail safe engagement element com- 
prises a plurality of springs, 

57. A freewheeling bicycle apparatus as described in 
claim 56 wherein said plurality of springs comprises at least 
two opposing springs. 

15 58. A freewheeling bicycle apparatus as described in 
claim 56 wherein said plurality of springs comprises at least 
one coil spring. 

59. A freewheeling bicycle apparatus as described in 
claim 58 wherein said plurality of springs comprises at least 

20 two opposing coil springs. 

60. A freewheeling bicycle apparatus as described in 
claim 56 wherein said plurality of springs comprises: 

a. a pressure spring; and 

b. a secondary pressure spring. 

61. A freewheeling bicycle apparatus as described in 
claim 60 wherein said unitary disengagable drive element 
comprises at least one star ratchet. 

62. A freewheeling bicycle apparatus as described in 
claim 61 and further comprising: 

a. a hub bearing; and 

b. a free hub bearing, 

wherein said hub engagement element comprises a hub 
ratchet, and wherein said free hub engagement element 
35 comprises a free hub ratchet, and wherein said secondary 
pressure spring is positioned between said free hub bearing 
and said free hub ratchet. 

63. A freewheeling bicycle apparatus as described in 
claim 62 wherein said hub ratchet and said free hub ratchet 

4Q comprise interchangable star ratchets. 

64. A freewheeling bicycle apparatus as described in 
claim 36 and further comprising: 

a. a plurality of spokes which are responsive to said 
encasing; and 

45 b. a wheel which is responsive to said plurality of spokes. 

65. A freewheeling bicycle apparatus as described in 
claim 64 and further comprising a tire which is responsive 
to said wheel. 

66. A freewheeling bicycle apparatus as described in 
50 claim 65 and further comprising: 

a. a chain to which said disengagable drive assembly is 
responsive; 

b. a derailer to which said chain is responsive; 

c. mounts to which said axle element is responsive; 

d. a bicycle frame to which said mounts are attached; 

e. a crank attached to said bicycle frame and which 
engages said chain; and 

f. pedals to which said crank is responsive. 

60 67. A freewheeling bicycle apparatus as described in 
claim 1 further comprising: 

a. a plurality of spokes which are responsive to said 
encasing; and 

b. a wheel which is responsive to said plurality of spokes. 
65 68. A freewheeling bicycle apparatus as described in 

claim 67 and further comprising a tire which is responsive 
to said wheel. 



01/14/2003, EAST Version: 1.03.0007 



us 6,478, 

11 

69. A freewheeling bicycle apparatus as described in 
claim 6S and further comprising: 

a. a chain to which said disengagable drive assembly is 
responsive; 

b. mounts to which said axle element is responsive; ^ 

c. a bicycle frame to which said mounts are attached; 

d. a crank attached to said bicycle frame and which 
engages said chain; and 

e. pedals to which said crank is responsive. 

70. A freewheeling bicycle apparatus as described in 
claim 69 and further comprising an unengagable drive 
element contained within said encasing. 

71. A freewheeling bicycle apparams as described in 
claim 1 further comprising an unengagable drive element 
attached to said encasing. 

72. A method of propelling a bicycle comprising the steps 

of: 

a. encasing a drive mechanism; 

b. guiding said drive mechanism about an axle element; 20 

c. unitarily engaging said drive mechanism in a manner in 
which a bicycle wheel responds to propel said bicycle; 
and 

d. at least temporarily fail safe engaging said drive 
mechanism in a manner in which said bicycle wheel 25 
responds. 

73. A method of propelling a bicycle as described in claim 

72 and further comprising the step of periodically disengag- 
ing said drive mechanism. 

74. A method of propelling a bicycle as described in claim 30 

73 wherein said step of unitarily engaging said drive mecha- 
nism in a manner in which a bicycle wheel responds to 
propel said bicycle comprises the step of star ratcheting said 
drive mechanism. 

75. A method of propelling a bicycle as described in claim 35 

74 wherein said step of star ratcheting said drive mechanism 
comprises the step of utilizing interchangable ratchets. 

76. A method of propelling a bicycle as described in claim 
74 further comprising the step of attaching a reversible star 
ratchet to said encasing. 40 

77. A method of propelling a bicycle as described in claim 
73 wherein said step of periodically disengaging said drive 
mechanism comprises the step of freewheeling. 

78. A method of propelling a bicycle as described in claim 

77 wherein said step of at least temporarily fail safe engag- 45 
ing said drive mechanism in a manner in which said bicycle 
wheel responds comprises the step of redundantly engaging 
said drive mechanism. 

79. A method of propelling a bicycle as described in claim 

78 wherein said step of redundantly engaging said drive 50 
mechanism comprises the step of biasing said drive mecha- 
nism. 

80. A method of propelling a bicycle as described in claim 
78 wherein said step of redundantly engaging said drive 
mechanism comprises the step of separately biasing said 55 
drive mechanism. 

81 . A method of propelling a bicycle as described in claim 
78 wherein said step of redundantly engaging said drive 
mechanism comprises the step of internally engaging said 
drive mechanism. 60 

82. A method of propelling a bicycle as described in claim 
73 wherein said step of periodically disengaging said drive 
mechanism comprises the step of springing said drive 
mechanism. 

83. A method of propelling a bicycle as described in claim 65 
82 wherein said step of springing said drive mechanism 
comprises the step of coil springing said drive mechanism. 



128 B2 

12 

84. A method of propelling a bicycle as described in claim 
82 wherein said step of springing said drive mechanism 
comprises the step of utilizing a plurality of springs. 

85. A method of propelling a bicycle as described in claim 

84 wherein said step of utilizing a plurality of springs 
comprises the step of arranging at least two of said spring to 
oppose each other. 

86. A method of propelling a bicycle as described in claim 

85 wherein said step of periodically disengaging said drive 
mechanism comprises the step of star ratcheting said drive 
mechanism and wherein said step of utilizing at least one 
element adjusted by the thickness of a compressed spring 
comprises the step of utilizing at least one thinned star 
ratchet. 

87. A method of propelling a bicycle as described in claim 
85 wherein said step of utilizing at least one thinned star 
ratchet comprises the step of utilizing two evenly thinned 
star ratchets which each are adjusted by one-half the thick- 
ness of said compressed spring. 

88. A method of propelling a bicycle as described in claim 
73 and further comprising the step of utilizing at least one 
compensated element to fit an existing design. 

89. A method of propelling a bicycle as described in claim 

88 wherein said step of utilizing at least one compensated 
element to fit an existing design comprises the step of 
utilizing at least one element adjusted by the thickness of a 
compressed spring utilized in said design. 

90. A method of propelling a bicycle as described in claim 

89 wherein said step of utilizing at least one element 
adjusted by the thickness of a compressed spring comprises 
the step of utilizing a reduced distance bushing. 

91. A method of propelling a bicycle as described in claim 
89 wherein said step of periodically disengaging said drive 
mechanism comprises the step of star ratcheting said drive 
mechanism and wherein said step of utilizing at least one 
element adjusted by the thickness of a compressed spring 
comprises the step of utilizing at least one thinned star 
ratchet. 

92. A method of propelling a bicycle as described in claim 
91 wherein said step of utilizing at least one thinned star 
ratchet comprises the step of utilizing two evenly thinned 
star ratchets which each are adjusted by one-half the thick- 
ness of said compressed spring. 

93. A method of propelling a bicycle as described in claim 
78 wherein said step of periodically disengaging said drive 
mechanism comprises the step of springing said drive 
mechanism. 

94. A method of propelling a bicycle as described in claim 
93 wherein said step of springing said drive mechanism 
comprises the step of coil springing said drive mechanism. 

95. A method of propelling a bicycle as described in claim 
93 wherein said step of springing said drive mechanism 
comprises the step of utilizing a plurality of springs. 

96. A method of propelling a bicycle as described in claim 

95 wherein said step of utilizing a plurality of springs 
comprises the step of arranging at least two of said spring to 
oppose each other. 

97. A method of propelling a bicycle as described in claim 

96 wherein said step of periodically disengaging said drive 
mechanism comprises the step of star ratcheting said drive 
mechanism. 

98. Amethod of propelling a bicycle as described in claim 

97 wherein said step of star ratcheting said drive mechanism 
comprises the step of utilizing interchangable ratchets. 

99. A method of propelling a bicycle as described in claim 
96 wherein said step of periodically disengaging said drive 
mechanism comprises the step of star ratcheting said drive 
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mechanism and wherein said step of utilizing at least one 
element adjusted by the thickness of a compressed spring 
comprises the step of utilizing at least one thinned star 
ratchet. 

100. A method of propelling a bicycle as described in 5 
claim 96 wherein said step of utilizing at least one thinned 
star ratchet comprises the step of utilizing two evenly 
thinned star ratchets which each are adjusted by one-half the 
thickness of said compressed spring. 

101. A method of propelling a bicycle as described in lo 
claim 72 further comprising the step of multiple gearing said 
bicycle. 

102. A method of propelling a bicycle as described in 
claim 101 wherein said step of periodically disengaging said 
drive mechanism comprises the step of springing said drive 15 
mechanism. 

103. A method of propelling a bicycle as described in 
claim 102 wherein said step of springing said drive mecha- 
nism comprises the step of coil springing said drive mecha- 
nism. 20 

104. A method of propelling a bicycle as described in 
claim 102 wherein said step of springing said drive mecha- 
nism comprises the step of utilizing a plurality of springs. 
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105. A method of propelling a bicycle as described in 
claim 104 wherein said step of utilizing a plurality of springs 
comprises the step of arranging at least two of said spring lo 
oppose each other. 

106. A method of propelling a bicycle as described in 
claim 105 wherein said step of periodically disengaging said 
drive mechanism comprises the step of star ratcheting said 
drive mechanism and wherein said step of utilizing at least 
one element adjusted by the thickness of a compressed 
spring comprises the step of utilizing at least one thinned star 
ratchet. 

107. A method of propelling a bicycle as described in 
claim 105 wherein said step of utilizing at least one thinned 
star ratchet comprises the step of utilizing two evenly 
thinned star ratchets which each are adjusted by one-half the 
thickness of said compressed spring. 

108. A method of propelling a bicycle as described in 
claim 72 further comprising the step of enclosing said 
unengagable drive element in said encasing. 

* * * « « 
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